Melanocytic lesions of the CNS are rare tumours originating from melanocytes that are present in the leptomeninges. They consist of a spectrum of pigmented tumours ranging from melanocytoma to melanoma. A small group of these tumours have histopathological features between those of a benign melanocytoma and a malignant melanoma; these present as intermediate grade melanocytic neoplasms. Naevus of Ota is a blue hyperpigmented dermal lesion characterized by increased number of melanocytes in the distribution of ophthalmic and maxillary divisions of the trigeminal nerve. The association of an intracranial intermediate-grade melanocytic neoplasm with a nevus of Ota is extremely rare, with only 2 cases reported in the literature to date. As a result, their behavior and progression are still poorly understood. We present the first case of a familial naevus of Ota associated with intermediate-grade melanocytic neoplasm.
A detailed head-to-toe physical examination showed a left eyebrow pigmented naevus in the distribution of cranial nerve V1, which has been present without change for many years. There were no other suspicious melanocytic lesions. The patient had no family history of melanoma.
In view of the intracranial findings, an incisional biopsy of the eyebrow lesion was performed. The final pathology was dermal dendritic melanocytosis, which can be compatible with the diagnosis of naevus of Ota.
The patient further underwent whole body PET-CT and CT angiography of the brain. Both showed unremarkable findings.
Upon further questioning, the patient revealed that her 21-year-old son also has a similar left eyebrow pigmented lesion, which has been present for 3 years with no change in appearance. He had unremarkable past medical history. We performed an MRI of the brain for him, which was unremarkable.
Following the operation, the patient had transient right third nerve palsy (Figure 2 ), which spontaneously resolved at 3 months. Follow up MRI brain showed no recurrence at 4 months and 8 months after operation (Figure 3 ).
Upon follow up at the outpatient clinic 8 months post operatively, she had no neurological deficit, and has returned to work full-time as a hospital janitor. 
Discussion
Melanocytes are of neural crest in origin. Melanocytic neoplasm of the CNS associated with naevus of Ota is a rare disease. The naevus of Ota is a blue pigmented lesion that involves unilateral skin or mucous membranes in areas supplied by the trigeminal nerve [1] . It is thought to develop when migration of melanoblasts is arrested at the dermis instead of the dermoepidermal junction. It has been speculated that intracranial melanocytoma associated with the naevus of Ota both originate from melanocytes derived from the neural crest.
Primary CNS melanocytic tumours represent a spectrum of disease from well-differentiated melanocytoma to malignant melanoma. These are rare tumours with an estimated incidence 0.9 per 10 million for melanocytomas and 0.5 cases per 10 million for primary malignant melanomas [2] . They are most commonly intracranial, but can involve the spinal column, where they are most often intradural and extramedullary [3] . A small group of these tumours have histopathological features between those of a benign melanocytoma and a malignant melanoma; these are labeled as intermediate grade melanocytic neoplasm [4] .
Literature Review
Review of the literature revealed that melanocytoma and intermediate grade melanocytic lesions can recur as malignant melanoma despite complete excision
[5] [6] . This supports the previously proposed theory of melanocytoma, intermediate grade melanocytic neoplasm, and malignant melanoma as a continuous spectrum of disease, rather than each being a separate disease entity. With this knowledge, it is important to review these three diagnoses in conjunction with a naevus of Ota.
Literature search via Pubmed and EMBASE revealed 11 previous cases of melanocytoma and 2 cases of intermediate grade melanocytic neoplasm to date, and at least 11 cases of melanoma have been reported in conjunction with naevus of Ota ( Table 1 ). All reported cases of melanocytoma were ipsilateral to the naevus of Ota, where occasionally intermediate grade melanocytic neoplasms and melanoma have been found to occur contralateral to the cutaneous lesion. The reason for this is still largely unknown. We hypothesize that intracranial lesions that develop contralateral to the naevus of Ota may represent a more aggressive lesion and a different disease entity with higher risks of malignant transformation.
Management and outcome Literature search showed that treatment options for patients with melanocytoma, intermediate grade melanocytic neoplasms, and melanomas were heterogeneous, with no established consensus. In most cases, patients underwent surgical excision, with a few cases also receiving radiotherapy or chemotherapy.
There have been few publications on the treatment of these neoplasms. Rades and colleagues published one of the more substantiated studies in 2004. The retrospective review of 89 meningeal melanocytomas showed that the five-yearsurvival rate was 100% in patients who received complete resection, but only 46% in those whose resection was incomplete. However, the survival rate improved to 100% in patients with incomplete resection and adjunct radiation therapy. Based on this, they concluded that complete tumor resection is the best therapeutic option, and in cases of incomplete resection, radiotherapy should be considered [30] . were not operated had a shorter survival than both surgical subgroups of patients [31] .
Unfortunately, based on the above literature review, follow up data for patients with naevus of Ota and CNS melanocytic neoplasm is lacking and heterogeneous. However, from the limited evidence available, we can conclude that recurrence and even metastasis of the previously thought to be benign melanocytoma is not uncommon. Therefore, follow up with regular imaging is important.
Conclusions
Primary CNS intermediate grade melanocytic neoplasm and concomitant nevus of Ota have been rarely reported. This is the third reported case in literature so far. It is made more unique due to the fact that this is the first reported case in which a familial naevus of Ota occurs together with an intracranial melanocytic lesion.
There is no standard treatment protocol for intermediate grade melanocytic
neoplasm occurring simultaneously with a Nevus of Ota. Based on data extrapolated from treatment for meningeal melanocytoma and primary intracranial melanoma, we propose that complete surgical excision should be considered as the best therapeutic option. Close monitoring with imaging of patients with intermediate grade melanocytic neoplasm post-operatively is important.
